Abstract A mild and efficient method of α-chlorination of ketones has been developed using acetyl chloride as the chlorinating agent in the presence of a catalytic amount of ceric ammonium nitrate in good yield. The reaction is highly chemo and regio selective in nature.
Introduction
α-Chlorination of carbonyl compounds is one of the major investigated organic reactions and it has been discussed in a wealth of chemical literature. A wide variety of useful reagents and procedures are available for the synthesis of α-chloroketones 1 which are versatile intermediates in organic synthesis (such as Cornforth olefin synthesis, Favorskii rearrangement etc) 2 particularly for the synthesis of heterocyclic compounds. Direct side chain chlorination of ketones using chlorine or sulfuryl chloride 3 is a commonly accepted procedure. But this protocol is not reliable for activated aromatic substrates 4 such as hydroxy acetophenones or with electron rich heterocyclic systems where concurrent nuclear halogenation is facile. 5 α-chloroalkyllithium 10 etc for the α-chlorination of ketones.
Results and Discussion
It has been observed that during direct α-halogenation, polychlorination, low yields and/or difficultly separable mixtures are common experimental outcomes. 
Scheme 1
Various cyclic and acyclic ketones have been shown to undergo α-chlorination and the results are summarized in Table 1 . In case of cyclohex-2-en-1-one, chlorination took place at the more electron-rich carbon (entry 4, Table 1 ). It has been found that chlorination preferred at the more substituted electron-rich α-carbon atom (entry 5, Table 1 ). It is noteworthy that acetophenone, indanone and α-tetralone (entry 1, 6 and 7, Table 1 ) afforded only the corresponding α-chloro substituted products without any trace of nuclear chlorination on aromatic rings. It is also interesting to note that in the presence of even large excess of acetyl chloride only mono-chlorination took place, no di-chlorinations were observed in any of the above reactions. When 2-hydroxy acetophenone was subjected to the reaction condition, instead of chlorination, acetylation on hydroxyl group occurred exclusively as expected. 12 Aldehydes gave an inseparable mixture of compounds under the reaction condition. The spectral data of all the products were compared with those of authentic samples. b Yields refer to pure isolated products.
Conclusions
In summary, we have successfully developed a mild and efficient regio and chemoselective method of α-chlorination of ketones by acetyl chloride in the presence of a catalytic amount of CAN in good yields without formation of any unwanted polychlorinated side products.
Experimental Section
General Procedures. Column chromatography was performed on silica gel (60-120 mesh). C NMR. IR spectra were recorded in Shimadzu FT IR-8300. Spectral data of all the products obtained were compared with those of authentic samples.
2-Chlorocyclohexan-1-one.
To a stirred mixture of cyclohexanone (490 mg, 5.0 mmol) and freshly distilled acetyl chloride (390 µL, 5.5 mmol) in acetonitrile (5 mL) was added a solution of ceric ammonium nitrate (274 mg, 0.5 mmol) in acetonirile (2 mL) during 2 h under nitrogen at ambient temperature. The reaction mixture was further allowed to stir for 2 h till the completion of the reaction (monitored by TLC). It was then diluted with diethyl ether (20 mL), washed thoroughly with saturated NaHCO 3 solution (2 × 10 mL), brine (2 × 10 mL) and dried (Na 2 SO 4 ). Volatiles were removed under reduced pressure and the residue obtained was purified by a column chromatography over silica gel (15% ethyl acetate in light petroleum) to yield 2-chlorocyclohexan 6-Chloro-2-ethoxycaronyl-2-methylcyclohexan-1-one. 6-Chloro-2-ethoxycarbonyl-2-methyl cyclohexan-1-one was prepared from 2-ethoxycarbonyl-2-methylcyclohexan-1-one by the same procedure as described for 2-chlorocyclohexan- 
